A comparative study of the temperature dependence of the oxygen-binding properties of mammalian hemoglobins.
The effect of temperature on the oxygen-binding properties of hemoglobin (Hb) from ruminants, such as ox, reindeer, musk ox, mouflon and egyptian water buffalo is compared to that of human adult Hb (HbA). A striking difference emerges where in the presence of chloride ions and in the absence of 2,3-diphosphoglycerate [Gri(2,3)P2] a strongly reduced exothermic oxygenation process is observed for all ruminant Hb investigated with respect to HbA. Next, in the presence of physiological concentrations of Gri(2,3)P2, HbA displays a less exothermic oxygenation process, with values tending toward those observed in ruminant Hb [where Gri(2,3)P2 is not a physiological effector and for which the addition of Gri(2,3)P2 has essentially no effect on the oxygenation enthalpy]. Different from HbA, the intrinsically less exothermic oxygen binding seems to be independent of the experimental conditions for ruminant Hb, underlying specific structural characteristics which might be responsible for this feature.